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5 FIELD Oy TOE TMVEirPTOir 

This invention relates to portion packed powdered 
low aUcaline enzymatic detergent and the use thereof in 
cleaning niUc lines of a dairy installation. 

BACKgROUHD OF TOE TMVEOTTQKr 
10 Highly alkaline chlorinated cleaners have been used 

in CIP (clean-in-place) systems to ensure minimum 
contamination and deposit build up in milk lines of dairy 
farms. The highly alkaline cleaner is prepared by 
measuring a. desired aisount of the powdered or liquid 
IS material into a heated mixing tank containing the usual 
volume of water for cleaning purposes. The alkaline 
material is dissolved or diluted in the tank at a 
ten^erature usually in the range of 60 •C to 75»C* The 
material is then pumped through the milk lines and 
20 discharged from the milk lines to effect cleaning 

thereof. As the cleaning solution travels through the 
milk lines, it cools to a temperature usually in the 
range of ZS^C to 45»C at the discharge end of the milk 
line. At this te^>eratttre, it has been found that fats, 
25 proteins and other material fall out of the solution at 
the reduced teB9>erature and deposit on the walls of the 
discharge end of the milk line. This requires additional 
cleaning of the discharge end either by disassembly or by 
inserting a bristle brush or the like into the discharge 
30 end to effect removal of any materials which have 

dissociated from the solution at the cooler discharge end 
of the milk line. 

Although this has been common practice, it would be 
P»f erable to provide a formulation which can be readily 
35 used at the dairy site to effect cleaning of the milk 
lines and ensure that the diischarge end is also 
successfully cleaned at the same time. 
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ZJLquld enzyme det:ergenr forsala'tions liave been 
proposed Cor variotifl 'types of cleaning opera^tions 
including the CXP operations. Z*iquid tomulations may be 
stored in drums and automatically dispcmsed as needed in 
5 the CXP operation, ^niera is however a problem in 
stabilizing enzymes in aqueous systems. Examples of 
aqueous enzyme detergent formulations are descriloed in 

U.S. Patents ^4 ^243 ^543 and 5,064,561 and applicant's co- 
pending U.S. application Sr. Ho; 08/508,124 filed July 

10 26, 1995. The enzyme formulation described in the 

aforementioned co-pending application provides a very 
stable formulation for the enzyme when present in free 
water. This system greatly facilitates formulation of 
the enzyme detergent and its dispensing. 

15 Althou^ automated dispensers are %ridely used in 

l2urge dairy operations and in manufacturing facilities, 
most dairy farms are of a size that cannot justify the 
cost of automated dispensing and its continue 
maintenance. Hence farmers prefer ^e use of the 

20 powdered highly aDcaline chlorinated cl eaners which can 

be stored in powder form, made up as required and the use 
solution dispensed. Xn addition to the above problem 
noted with the highly aDcaline chlorinated cleaners, 
. there is also a problem with the pH of the discharge as 

25 well as the discharge containing chlorides and 

phosphates. Xt is therefore desirable to move towards a 
clea ni ng formulation which is of low aDcalinity. U.S. 
Patent 4,212,761 describes a powdered enzyme detergent 
formulation for dairy cleaning. The formulation requires 

30 the use of phosphate to control hard rater and the use 
solution cannot be used et an operating tes^erature in 
excess of 50 'C which is well below the normal temperature 
at imich farmers clean dairy lines with the highly 
el3caline material. That temperature range is normally 

35 60»Cto70»C. The farmers therefore have to taJce extrii 

steps to ensure that the temperature of the used solution 
is kept below 50*C and as well continue to cope with 
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phospha^es in thm discharge. Tha povdared anzyaiatic 
de^argen^ is suppliad in a drum and as suggested in tAat 
p^tmt,, tha fanar raaovas trcm tha drum, a dasirad 
amount for dissolution in tlia pradaterminad volume of 
5 water. 

Applicants have found however, with the formulation 
of this invention, that it may be phosphate-free 
regardless of the hardness of the rater, use less enzyme 
than is required in U.S. Patent 4,2X2,761 and worlcs well 
10 at an operating temperature of 55*C to 65*c. 

Pazrticularly effective cleaning is achieved at the cooler 
end of the milk discharge where the use solution 
tea^erature drops to about 35*c to 45»c. 
gVIPlMY or Tgg IWYBWZIflg 
15 In accord ance with an aspect of this invention, 

:^^ortion padced^ otwiered low alkaline enzymatic detergent 
for cleaning dairy equipment comprises: 

i) 0.1 to 3% by weight of a proteolytic enzyme; 
^ ii) 0.5 to 8% by weight of a surfactant selected 

20 from the group consisting of a blend of an alkali salt of 
a C6 - C12 fatty acid and a linear C8 - C18 
polyoxyalkylene alcohol, block copolymers of propylene 
and ethylene oxide, linear primary alcohol ethoxylates, 
secondary alcohol ethoxylates and mixtures of poly 
25 (oxyethylene/oxypropylene) mono-hexyl, octyl and decyl 
ethers; 

iii) 1 to 8* by weight of a water conditioner; 
iv) up to 60% by weight of a source of alkalinity 
selected from the group consisting of sodium 
30 carbonate, potassium carbonate, sodium bi* 

cartenate and potassium bi-carbonate . 
In accordance with another aspect of the invention, 
a method is provided for cleaning milk lines at a dairy 
installation. The method comprises: 
'* 35 i) dissolving at least one of the portion packed 

detergents of the above aspect in a quantity of water 
which provides a use solution; 



SUBSmUTE SHEET (RULE 26) 



V2-0M ovianwr mm^prntt-i- 



wo 97/07190 PCT/U59M3120 

•4- 

11) heating the solution to about 55 •€ to 65»C; 
111) Introducing the heated use solution Into the 
allk lines, imereby the use solution cools to a reduced 
temperature of about 35 •€ to 45*C at a discharge end of 
5 the nlUc lines; 

Iv) the use solution at the reduced temperature, 
cleaning the mllJc lines at the discharge end to avoid 
bulld-up of milk residues at the discharge end. 

flBTMLgP DESCRIPTION OP THE PRgFEW^ED gMBQDTMl?trrfi 

10 A significant problem has been overcome by 

applicant's method of clean-ln-place for dairy lines. At 
the lower discharge temperatures, the higher melting 
»*"t^ials In the form of stearates, oleoates and the like 
tend to accumulate. Applicant has surprisingly found 

15 that In the use of this portion packed detergent 

formtilatlon, the enzymes and surfactants present, block 
or reduce accumulation of the fats and other materials, 
proteins and the like, %^ch normally accumulate at the 
discharge end. Furthermore, In the use of this 

20 formulation, a low aUcaline material is provided which 
when dissolved, provides a solution pH of 9.5 which is 
suitable for discharge at the dairy farm. 

Although the most significant use for this portion 
packed detergent formulation is in cleaning dairy lines 

25 where the farmer simply uses existing equipment to effect 
the cleaning. It Is understood that the detergent 
formulation in portion packed form may be used in a 
variety of other situations where it is desixed to make 
up on the ^ot a use solution knowing the ratio of water 

30 to each package of enzyme detergent of this invention. 

Applicant has fotrnd that detergent formulations which are 
shipped In bulk form such as in crates, boxes, drums and 
the like tend to segregate particularly with enzymatic 
detergents irtiere the enzyme can segregate separate from 

35 the particles of surfactant and sources of alkalinity. 

With this segregation, a user cannot be assured that on a 
consistent basis, the correct amount of formulation 
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component are dissolved for each use and hence 
ineffeotive cleaning can result. By portion packaging, 
the detergent fomulation, after it is Biade, segregation 
in the paOcage is not a problea. Preferably, a 454 gn 
5 package is nade up as a lot or portion. This amount of 
detergent formulation may be dissolved in about 115 
litres of water* This provides a preferred use level of 
about 30 gn per 7.5 litres of water or about o«4% by 
weight of detergent per voltsme of solution. The 

10 dissolved enzymatic detergent may be used for example in 
cleaning components of the milking parlour and milk 
storage devices and milk tank agitation devices* Such 
cleaning may be effected by placing the parts in the use 
solution and allowing them to soak in the solution for 

15 about 20 to 30 minutes* f9hen it comes to cleaning of 

milk lines, as already noted, the enzymatic detergent of 
this invention may be used at a much higher starting 
temperature in the range of 55 *C to 65 *c, where the 
solution is pumped through the milk lines for 10 to 20 

20 minutes depending upon the volume of use solution and 
flow rate thereof to provide the desired cleaning. 

The soiirce of alkalinity is preferably a sodiim or 
potassium carbonate, mixed with a sodium or potass ixun bi- 
carbonate to provide the desired effluent pH of 9*5* It 

25 is understood that the source of alkalinity may also be 
one of the sodium or potassium carbonates or sodium or 
potassium bi^carbonate. In accordance with the preferred 
embodiment, the preferred combination is potassium 
carbonate and sodium bi-ciurbonate. The pref fered ratio 

30 of potassium carbonate to sodium bi«>carbonate is 

approximately 1:2* It is understood of course that 
Vltemative sources of alkalinity may be used to provide 
the desired pH, such as hydroxide based aDcaline 
materials with suitable buffers* The selection of the 

35 carbonates and/ or bicarbonates and the amount thereof is 
based on the end use and desired pH for the effluent. As 
a guide in selecting the source of alkalinity, it should 
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be eqtiivalen^ to about: .006% NajO. For example, 
combinations of sodium metasilicate and sodium sulfate or 
aUcaline metalbydroxides and sodium sulfate can be used 
to provide the desired degree of alkalinity in the pH 
5 range of 8.5 to 10 » 5 and moat preferably at 9,5. 

The enzyme in powdered form is preferably coated 
PM^icles of enzyme which may be an endoprotease of the 
serine type* The effective amount of the enzyme in the 
concentrate is sufficient to provide the desired degree 
10 of activity which is usually in excess of 85% of the 

original activity of the enzyme. The preferred enzyme is 
that sold under the trade mark Esperase and may be 
obtained from Novo Industries, of Denmark. The enzyme is 
prepared by submerged fermentation of a selected 
15 microorganism that can be classified as an alkalophilic 
species of bacillus. This type of enzyme has a very 
broad siibstrate specificity and is capable of hydrolysing 
most peptide bonds within a protein molecule. 

A measure of the activity of the enzyme may be in 
20 KNPU units per gram. The preferred enzyme has an 

activity of 6.0 KNPU per gram. The quantity of enzyme 
used in the formulation is preferably in the range of 0.1 
to 3* by weight. In accordance with a preferred 
embodiment of the invention 1.08 parts of the protinease 
25 is used per 100 parts of carbonate in the composition. 
By carbonate, it is understood to include both the 
carbonate and bi-carbonate. in the dry composition, this 
equates to 0,06 KNPU per gram of composition. In the use 
solution, this equates to 4 milligrams of enzyme per 100 
30 mis of use solution of 6.0 KNPU active enzyme. As noted 
in the aforementioned U.S. Patent 4,212,761, performance 
of - the enzyme apparently decreases below a concentration 
of O.OOl % weight per volume for an enzyme activity of 
4KNPU per gram. However, in accordance with this 
35 invention, enzyme use concentrations as low as 0.007 % 
weight per volume have provided acceptable cleaning 
results, thereby indicating a synergy in the formulation, 
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no^ only from the stand point of cleaning but as veil the 
ability to be itsed at a higher tenperature. 

Preferably, the surfactant is a blend of an alXali 
salt of a (C6-C12) fatty acid and a linear (C8«-C18) 
5 polyoxyaUcylene alcohol. The fatty acid is preferably a 
(C8-C10} such as an octanoic acid, nonanoic and decsmoic 
acid. The preferred alkali salts thereof are potassium 
and sodium. The li n ear polyoxyaDcylene is considered to 
be a nonionic with C8 to C18 carbon atoms in the linear 
10 aDcyl chain, with the chain terminating in alcohol is 
usually either ethoxylated and/ or propoxylated. The 
component of the blend can be readily obtained from a 
host of suppliers of anionic and nonionic surfactants, 
other suitable surfactants include various ethoxylates 
15 and propoxylates such as block copolymers of propylene 
and ethylene oxide having molecular veights in the range 
of 1500 to 3800 and sold under the trade-^mark **Pluronic** ; 
linear primary alcohol ethoxylates of C9 - C15 and sold 
under the trade mark ^Meodols*"; secondary alcohol 
20 ethoxylates of Cll - CIS and sold under the trade marX 
"Tergitols"; and mixtures of 

poly(oxyethylene/oxypropylene) mono hexyl, octyl and 
decyl ethers and sold under the trade mark 
"Polytergents" . These surfactants have been given the 

25 CAS /'s 9003-11-6; 68131-39-5; 66455-14-9; 68439-46-3; 

84133-50-6; 52232-09-4; 37311-02-7; and 37251-67-5. The 
composition comprises preferably 0.5 to 8.0% by weight of 
the surfactant. This percentage by veight of surfactant 
is considerably reduced compared to prior art dairy 

30 cleaning formula'tions. 

nie water conditioner is preferably a polyacrylate. 
The polyacrylates act as anti-redeposition agents and 
have a molecular weight ranging form 30OO to 6000 where 
the preferred polyacrylate is a homo polymer sold under 

35 the trademark Aciisol 445 by Rohm and Haas Company. Other 
polyacrylates include co-polymers of acrylic acid, malaic 
acid and other olefins and terpolymers, which are a 
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mixture of aonomers. has b«en found that this 

composition functions very veil in varying water 
hardness. There is no need to use polyphosphates to 
control water hardness problems, hence, providing a 
5 phosphate free enzymatic detergent composition. 

The powdered detergent is portion packed in a 
suitable pacJcage which is readily opened to allow direct 
dumping of the contents into the vat of hot water. 
Portion packaging of the detergent reduces handling of 

XO the material and minimizes exposure of the operator to 
the powdered material. If desirable, the detergent may 
be portion packed in wa-ter soluble materials such that 
the pack does not have to be opened but instead simply 
dropped in the vat of hot water where the packaging as 

15 well as its contents are immediately dissolved. 

In use, the detergent preferably provides in the 
range of .002% - .006 w/w of the sxirf accent, .016 - .064% 
w/w of the anti-redeposition agent, and .002% - .004 w/w 
of a coated enzyme product. 

20 The powdered composition is preferably made by 

mixing the selected carbona-te and/ or bi-caurbonate with 
the anti-redeposition agent which may be Acusol for a few 
minutes. The surfactant which is normally in liquid form 
may be sprayed into the mixed material with the mixer 

25 running. Mixing is continued for up to a minute or more 
to complete the addition of the surfactant, where the 
surfactant is soaked up by the po%rder. The powdered 
enzyme is then added to the mixer and the dry material 
mixed for a further period of time to complete 

30 distribution of the enzyme in the powdered material. The 
material is then packaged in portion sizes, preferably 
.454 gm packages for use in about 115 litres of heated 
%rater. 

It is appreciated that several variations may be 
35 provided in respect of the preferred embodiments. For 
example, the anti-redeposition agent may be sodium 
tripolyphosphate if phosphates in the discharge are not a 
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probltts. Other water hardness control agents Include 
sodiuB citrate. Surfactants may also include non-ionics, 
anionica or aaphoteries, rather than the suggested blend. 
Different enzymes may also be used such as amylases and 
5 lipases with other varieties of proteolytic enzymes* 

It has been found that by the use of this portion 
packed powdered enzymatic detergent, it can be introduced 
to the dairy lines at tempwatures usually in the range 
of 50»C to 65*C, to effect acceptable cleaning throughout 
10 the lines including the discharge end where discharge 
usually occurs at temperatures in the range of 35 to 
45*C. 

Although the preferred embodiments^ of the invention 
are described herein in detail, it would be understood by 
15 those sJcilled in the art that variations may be made 
thereto without departing from the spirit of the 
invention. 
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1. A portion packed powdered low aUcallne enzymatic 
detergent for cleaning dairy equipment, comprises: 
5 i) 0.1 to 3% by weight of a proteolytic 

enzyme; 

ii) 0. 5 to 8% by weight of a surfactant 
selected from the group consisting of a blend of an 
alkali salt of a C6 - C12 fatty acid and a linear C8 - 
10 C18 polyoxyalkylene alcohol, block copolymers of 

propylene and ethylene oxide, linear primary alcohol 
ethoxylates, secondary alcohol ethoxylates and mixtures 
of poly (oxyethylene/oxypropylene) moncrhexyl, octyl and 
decyl ethers; 

" ^ii) 1 to 8* by weight of a %rater conditioner; 

iv) up to 60% by weight of a source of 
aUcalinity selected from the group consisting of sodium 
carbonate, potassium carbonate, sodium bi-carbonate and 
potassium bi«*carbonate. 



20 



25 



30 



35 



2. A portion packed detergent of claim 1 wherein said 
enzyme is an endoproteinase of the serine type. 

3. A portion packed detergent of claim 1 wherein said 
surfactant is said blend wherein said linear C8-C18 
polyoxyalkylene alcohol is a C8 - CIS ethoxylated 
propoxylated alcohol. 

4. A portion packed detergent of claim l wherein said 
water conditioner comprises a polyacrylic acid having a 
molecular wel^t of about 3000 to 6000. 

5. A portion packed detergent of claim 1 wherein said 
source of alkalinity provides a solution pH of about 8.5 
to 10. 5 when said detergent is dissolved in water. 
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6* A portion packed detergent of claim 1 wherein said 
portion pack is a tearable pouch of a laminated outer 
paper wrap, an intermediate foil and an inner plastic 
film. 

5 

7. A portion packed detergent of claim 4 vherein said 
water conditioner is solely said polyacrylic acid thereby 
rendering said detergent composition as phosphate-free* 

10 8. A method for cleaning milk lines at a dairy 

installation, said method comprising: 

i) dissolving at least one portion packed 

detergent of any one of claims 1 to 7 in quantity of 

water to provide a use solution; 
IS ii) heating said solution to about 55 *c to 

65»C; 

iii) introducing said heated use solution into 
said milk lines, whereby said use solution cools to a 
reduced temperature of about 35*C to 45*C at a discharge 
20 end of said milk lines; 

iv) said use solution at said reduced 
temperature, cleaning said milk lines at said discharge 
end to avoid build-up of milk residues at said discharge 
end. 

25 

9. A method of claim 8 wherein said quantity of water 
is selected to provide for a flow of use solution through 
said daisry line for about 10 to 15 minutes. 

30 10. A method of claim 9 idierein said use solution is 
pumped through said dairy line. 
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